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1. Thermal Properties of Building Materials

Thermal Properties
DOE-2 Specific
Code-word  Description Thickness Conductivity Density Heat Resistance
Feet
Btu-Ft/ Lb/  Bu/ Hr-Ft3-°F/
Hr-Fi2.°F Ft Lb-°F Btu
Acoustic Tile
ACO1 3/8 inch i 0.0313 0.0330 180 032 0.95
ACO02 1/2 inch 0.0417 0.0330 18.0 0.32 1.26
ACO03 3/4 inch 0.0625 0.0330 180 032 1.89
AS01 Aluminum or Steel Siding - 0.0050 26.000 480.0 0.10
Asbestos-Cement
ABO01 1/8 inch Board 0.0104 0.3450 120.0 0.2 0.03
ABO2 1/4 inch Board 0.0208 0.3450 120.0 0.2 0.06
ABO3 Shingle 0.21
ABD4 1/4 inch Lapped Siding 0.21
AVOl Asbestos-Vinyl Tile 03 0.05
Asphalt
ARD1 Roofing Roll T0.0 0.35 0.15
ARO2 Shingle and Siding 70.0 0.35 0.44
ARO3 Tile 0.30 0.05
Brick
BKO1 4 inch Common 0.3333 0.4167 1200 0.20 0.80
BI{o2 B inch Commeon 0.6667 0.4167 120.0 0.20 1.60
EIK03 12 inch Commeon 1.0000 04167 120.0 0.20 2.40
BI04 3 inch Face 0.2500 0.7576 130.0 022 0.33
BRKOS 4 inch Face 0.3333 0.7576 130.0 0.22 0.44
Building Paper
BFO) Fermeable Felt 0.06
BF02 2-Layer Seal 0.12
BF03 Plastic Film Seal 0.01
BRO! Bullt-up Reafing 3/8 inch 0.0313 0.0839 700 0.35 0.33
Carpet :
CPo1 With Fibrous Pad 0.34 2.08
CPo2 With Rubber Pad 0.34 1.23
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1. Thermal Properties of Building Materials — Continued

Thermsl Properties |
DOE-2 Specific
Code-word Deacription Thickness Conductlvity Denslty Heat  Fealstance
Feet 2
Btu-Ft/ Lh{ Btu/ Hr-Ft“-°F/
He-FUJ-°F  Fi Lb-°F Btu
Cement
CMO1 1 inch Mortar 0.0833 0.4167 116.0 0.2 0.20
CMo2 1.75 inch Mortar 0.1458 0.4167 116.0 0.2 0.35
CMo3 1 inch Plaster with 0.0833 0.4167 116.0 0.2 0.20
Sand Aggregate
Clay Tile, Hollow
CTo 3 inch 1 Cell 0.2500 0.3125 T0.0 0.2 0.80
CToz 4 inch 1 Cell 0.3333 0.2659 70.0 0.2 1.11
CTo3 & inch 2 Cells 0.5000 0.3300 70.0 0.2 1.52
CTo4d g inch 2 Cells 0.6667 0.2600 70.0 02 1.85
CTO05 10 inch 2 Cells 0.8333 03749 70.0 0.2 222
CToG 12 inch 3 Cells 1.0000 0.4000 T70.0 0.2 2 50
Clay Tile, Paver
CT11 3/8 inch 0.0313 1.0416 120.0 0.2 0.03
Concrete, Heavy Weight
Dried Aggregate, 140 lbs.
CCol 1.25 inch 0.1042 0.7576 140.0 02 014
CCoz 2 inch 0.1667 0.7576 140.0 0.2 0.22
cCo3 4 inch 03333 0.7576 140.0 0.2 0.44
CCo4 6 inch 0.5000 0.7576 140.0 02 0.66
CCo5 8 inch 0.6667 0.7576 140.0 0.2 0.88
CCo6 10 inch 08333 0.7576 140.0 02 1.10
cCor 12 inch 1.0000 0.7576 140, 0.2 1.32
Concrete, Heavy Weight
Undried Aggregate, 140 Ibs
cCl1 3/4 inch 0.0625 1.0417 140.0 0.2 0.06
cC12 1 3/8 inch 0.1146 1.0417 140.0 0.2 0.11
cC13 a 1,:"4 inch 0.2708 1.0417 140.0 0.2 0.26
CCl4 4 inch 0.3333 1.0417 140.0 02 032
CCl15 6 inch 0.5000 1.0417 140.0 0.2 048
CC16 8 inch 0.6667 1.0417 140.0 0.2 064
Concrete, Light Weight, 80 [b
cCcn 3/4 inch 00625 0.2083 80.0 02 0.30
CC2z 1.25 inch 0.1042 0.2083 BD.O 0.2 0.50
cC23 2 inch 0.1667 0.2083 B8D.O 02 0.BO
CCo4 4 inch 03333 0.2083 80.0 0.2 160
CC25 6 inch 0.5000 0.2083 80.0 02 2.40
CC26 8 inch 0.6667 0.2083 80.0 0.2 3.20
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1. Thermal Properties of Building Materials -- Continued

—  Thermal Propertjes |

DOE-2 Specific
Code-word  Description Thickness Conductivity Density Heat  Reslstance
Feet 2
Btu-Fi/ Lb{ Btu/ Hr-Ft*-°F/
Hr-Fi2.°F Ft Lb-°F Btu
Concrete, Light Weight, 30 b,
CC31 3/4 inch 0.0625 0.0751 300 0.2 0.83
CcCaa 1.25 inch 0.1042 0.0751 30.0 0.2 1.29
cCaa 2 inch 0.1667 0.0751 300 02 222
CC34 4 inch 0.3333 0.0751 30.0 02 4.44
CCas 6 inch 05000 0.0751 20.0 02 6.66
CC3s 8 inch 0.6667 0.0761 30.0 02 8.E8
Coancrete Block,
4 inch Heavy Weight
CB01 Hollew 0.3333 0.4694 101.0 0z 071
CBo2 Concrete Filled 0.3333 0.7575 140.0 0z 0.44
CBoa Perlite Filled 0.3333 0.3001 103.0 0.2 111
CBO4 Partially Filled Concretet 0.3333 0.5844 1140 0.2 0.57
CBos Concrete and Perlitett 0.3333 0.4772 1150 0.2 0.70
Concrete Block,
6 inch Heavy Weight
CBo6 Hollow 0.5000 0.5555 85.0 0z .90
CBoT Concrete Filled 0.5000 0.7575 140.0 0z 0.66
CBO8 Perlite Filled 0.5000 02292 88.0 02 225
CE09 Partially Filled Concretet 0.5000 06119 104.0 02 0.82
CBl10 Concrete and Perlitett 0 5000 0.4238 140 0.2 1.18
Concrete Block,
8 inch Heavy Weight
CHI11 Hollow 0.6667 0.6060 69.0 0z 1.10
CB1z2 Concrete Filled 0.6667 0.7575 140.0 0z 0.88
CB13 Perlite Filled 0.6667 0.2272 70.0 02 293
CBl4 Partially Filled Concretet 0.6667 0.6746 g83.0 0z 049
CB15 Conerete and Perlitet 0.6667 0.4160 893.0 02 1.60
Concrete Block,
12 inch Heavy Weight
CB16 Hollow 1.0000 07813 76.0 o2 1.28
CB17 Concrete Filled 1.0000 07575 140.0 0.2 132
CBlg Partially Filled Concretet 1.0000 07773 g8.0 02 1.29
Concrete Block,
4 inch Medium Weight
CR21 Hollow 0.3333 0.3003 76.0 0.2 111
CB22 Conerete Filled 0.3333 0.4456 115.0 0.2 075
CB23 Perlite Filled 03333 0.1512 T78.0 0.2 2.20
CB24 Partially Filled Concretet 0.3333 0.3306 B9.0 0.2 1.01
CBS Concrete and Perlitett 0.3333 0.2493 C a0 02 1.34

|

Coe Blled and reinforced concrete core avery 24 inches of wall lengih.
One Alled and reloforeed concrete cors every 24 inches of wall lengih with the remaining cores Blled with Perlive knsulatios.
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1. ITherma.l Properties of Building Materials -- Continued

Thermal Properties I
DOE-2 Speclfic
Code-word Description Thickneas Conductivity Density Heat Resistance
Feet
Btu-Ft/ Lb { Btu/ Hr-Ft’-°F/
Hr-Ft2.°F Ft Lb-°F Btu
Concrete Block,
6 inch Medium Weight
CB26 Hollow 0.5000 0.3571 65.0 0.2 1.40
cB27 Concrete Filled 0.5000 0.4443 118.0 0.2 113
CB2s Perlite Filled 0.5000 0.1166 67.0 02 429
CB Partially Filled Concretet 0.5000 0.3686 830 02 1.36
CB30 Concrete and Perlitett 0.5000 0.2259 840 0.2 2.2
Ceoncrete Block,
8 inch Medium Weight
CB3l Hollow 0.6667 0.3876 53.0 0.2 1.72
CBa2 Concrete Filled 0.G66T 0.4957 123.0 0.2 1.34
CBa3 Perlite Filled 0.6667 0.1141 56.0 0.2 584
CB34 Partially Filled Concretet 0.6667 0.4348 T6.0 0.2 1.53
CB35 Concrete and Perlitett 0.6667 0.2413 T7.0 0.2 2.76
Concrete Block,
12 inch Medium Weight
CBa3s Hollow 1.0000 0.4959 58.0 0.2 2.02
CB37 Concrete Filled 1.0000 04814 121.0 02 2.08
CBag Partially Filled Concretet 1.0000 0.4919 790 0.2 203
Concrete Block,
4 inch Light Weight
CB41 Hollow 0.3333 0.2222 B5.0 02 1.50
CB42 Concrete Filled 0.3333 0.3695 104.0 02 0.90
CB43 Ferlite Filled 0.3333 0.1271 E7.0 0.2 2.62
CB44 Partially Filled Concretet 0.3333 0.2808 T8.0 0.2 1.19
CB45 Cencrete and Perlitett 03333 0.2079 79.0 0.2 1.60
Conerete Block,
6 inch Light Weight
CB46 Hollow 0.5000 0.2777 55.0 0.2 1.B80
CB47 Concrete Filled 0.5000 0.3819 110.0 0.2 1.31
CB48 Perlite Filled 0.5000 0.0985 ET.O 0.2 5.08
CB49 FPartially Filled Concretet 0.5000 0.3189 73.0 0.2 1.57
CBs0 Concrete and Perlitett 0.5000 0.1929 74.0 0.2 2.59
Concrete Block,
B inch Light Weight
CBS51 Hollow 0. 6667 0.3333 45.0 02 2.00
CBs2 Concrete Filled 0.6667 0.4359 1150 0.2 1.53
CBs3 Perlite Filled 0.6667 0.0653 48.0 0.2 6.92
CBs54 Fartially Filled Concretet 0.6667 0.3846 6RO 0.2 1.73
CBS55 Concrete and Perliteft 0.666T 0.2095 89.0 0.2 3.18
f One filled nnd reloforced concrete core every 24 inches of wall lsngih.
{1 Ooe Blled and reloforced concrete cors evary 24 inches of wall length with the remalning cores Alled with Parllte msulation.
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1. Thermal Properties of Building Materials -- Continued

Thermal Properties |
DOE-2 Specific
Code-word Description Thickness Conductivity Density Heat  Heslstance
Feet
Btu-Ft/ Lb/  Bu/ Hr-F12.°F/
Hr-Fi2-°F Ft Lb-°F Btu
Conecrete Block,
12 inch Light Weight
CBs6 Hollow 1.0000 0.4405 49.0 0.2 2.27
CB57 Concrete Filled 1.0000 0.4194 113.0 0.2 2.38
CB58 Partially Filled Concretet 1.0000 04274 70.0 0.2 2.34
Gypsum or Plaster Board
GPO1 1/2 inch 0.0417 0.0926 50.0 0.2 0.45
GPo2 5/8 inch 00521 0.0926 50.0 0.2 0.56
GP03 3/4 inch 0.0625 0.0926 50.0 0.2 0.67
Gypsum Plaster
GPO4 3/4 inch Light Weight Aggregate 0.0625 0.1330 45.0 0.2 0.47
GPOS 1 inch Light Weight Aggregate 0.0B32 0.1330 450 0.2 0.63
GFOs 3/4 inch Sand Aggregate 0.0625 04736 105.0 0.2 0.13
GPoT 1 inch Sand Aggregate 0.0833 0.4736 105.0 0.2 18
Hard Board, 3/4 inch
HEBO1 Medium Density Siding 0.0625 0.0544 40.0 0.28 1.16
HBO2 Medium Density Others 0.0625 0.0608 50.0 0.31 1.03
HB03 High Density Standard Tem pered 0.0625 0.0683 550 0.33 0.92
HEBO High Density Service Tempered 0.0625 0.0833 63.0 0.33 0.76
LTo1 Linoleum Tile 0.30 0.05
Partlele Beoard
PBO1 Low Density 3/4 inch 0.0625 0.0450 750 0.31 1.39
FPBO2 Medium Density 3/4 inch 0.0625 0.7833 75.0 0.31 0.08
PEB03 High Density 3/4 inch 0.0625 0.0823 75.0 031 0.06
FPBO4 Underlayment 5/8 inch 0.0521 0.1796 750 0.29 0.29

One Blled and reinforced concrete core every 24 inches of wall length.
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1. Thermal Properties of Building Materials - Continued

Thermal Properties

DOE-2 Specific
Code-word Description Thickness Conductivity Denaity Hesat Reasistance
Feet
Btu-Ft/ Lb/ Btu/  Hr-Ft2.°F/
Hr-F12.°F Ft Lb-°F Btu
FPlywocd
FwWo1 1/4 inch 0.02089 0.0667 340 0.29 0.31
PWoz2 3/8 inch 0.0313 0.0667 34.0 0.29 047
PWo3 1;'2 inch 0.0417 0.0667 34.0 0.29 0.63
PW04 5/8 inch 0.0521 0.0667 34.0 0.29 078
PWO5 3/4 inch 0.0625 0.0667 34.0 0.29 0.94
FPWos 1 inch 0.0833 0.0667 340 0.29 1.25
Roof Gravel or Slag
RGO1 1/2 inch 0.0417 0.8340 55.0 04 0.05
RGO2 1 inch 0.0833 0.8340 55.0 04 0.10
RToO1 Rubber Tile 0.05
SLO1 Slate, 1/2 inch 0.0417 0.8340 100.0 0.36 0.05
5To1 Stone, | inch 0.0833 1.0416 140.0 02 0.08
SC01 Stueeo, 1 inch 0.0823 0.4167 166.0 0.2 0.20
TZ01 Terrazgo, 1 inch 0.0833 1.0416 140.0 02 0.08
Wood, Soft
WDol 3,-"4 inch 0.0625 0.0867 32.0 0.33 0.94
wDo2 1.5 inch 0.1250 0.0667 32.0 033 1.B7
WDo3 2.5 inch 0.2083 0.0657 32.0 0.33 3.12
W4 3.5 inch 0.2917 0.0667 a2.0 0.33 437
WDos 4 inch 0.3333 0.0667 a2.0 0.33 5.00
Wood, Hard
wWD11 3/4 inch 0.0625 0.09186 450 0.30 0.68
W12 1 inch 0.0833 0.0916 45.0 0.30 0.81
Weod, Shingle
WSs01 For Wall 0.0583 0.0667 32.0 0.30 0BT
Wsoz For Roof 0.0583 0 0667 32.0 0.30 094

.7




2. Thermal Properties of Insulating Materials

Thermal Properties

DOE-2 Speclfic
Code-word  Descriptlon Thickness OConductlvity Density Heat Realstance
Feet
Btu-Ft/ Lb/ Btu/ Hr-Fii.°F/
Hr-Fi2.°F Ft Lb-°F Btu
Mineral Wool/Fiber
INo Batt, R-T§ 0.1882 0.0250 0.60 0.2 7.53
INo2 Batt, R-11 0.2957 0.0250 0.60 0.2 11.83
INO3 Batt, R-19 0.5108 0.0250 0.60 0.2 20.43
INO4 Batt, R-24 0.6969 0.0250 0.60 0.2 27.88
IM0s Batt, R-30 0.8065 0.0250 Q.60 0.2 32.26
IN11 Fill, 3.5 inch, R-11 0.2917 0.0270 0.60 0.2 10 .80
N1z Fill, 5.5 inch, R-19 0.4583 0.0270 0.63 02 16 .97
Cellulose
IN13 Fill, 3.5 inch, R-13 0.2917 0.0235 3.0 0,33 12.96
IN14 Fill, 55 inch, R-20 0.4583 00225 3.0 0.32 20 37
Preformed Minera! Board
INZ1 7/8 inch, R-3 0.0729 0.0240 150 0.17 304
IN22 1inch, R-35 0.0833 0.0240 15.0 0.17 3.47
IN23 2 inch, R-6.9 0.1667 0.0240 150 017 6.95
IMN24 3 inch, R-103 0.2500 0.0240 150 0.17 10.42
Polystyrene, Expanded
INal ll.‘lﬂ inch 0.0417 0.0200 1.8 0.29 208
INa2 3/4 inch 0.0625 0.0200 18 0.29 312
N33 1 inch 0.0833 0.0200 18 0.29 416
IN34 1.25 inch 0.1042 0.0200 18 0.29 5.21
IN35 2 inch 0.1667 0.0200 18 0.29 833
IMN38 3 inch 0.2500 0.0200 1.8 0.29 12.50
IN3a7 4 inch 03333 0.0200 18 0.29 16.66
Polyurethane, Expanded
IM41 1/2 inch 0.0417 0.0133 1.5 0.38 314
IN42 3/4 inch 0.0625 00133 1.5 028 4 67
IN43 1 inch 0.0833 00133 1.5 0328 6.26
IMN44 1.25 inch 0.1042 0.0133 1.5 028 7.83
IN45 2 inch 0.1667 0.0133 1.5 0.28 12.53
IMN46 3 inch 0.2500 0.0133 15 038 18.80
IN4T 4 inch 0.3333 0.0133 1.5 D.38 25.06

{ Nominal thickness is 2 inches to 2 3/4 inches. Resistance value is based on a thickness of 2.26 inches.
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2. Thermal Properties of Insulating Materials -- continued

Thermal Properties

DOE-2 Specific
Code-word Description Thickness Conductivity Denslty  Heat Realstance
Feet ? o
Btu-Ft/ Lh“ Btu/ Hr-Ft°-"F/
Hr-Ft?.°F  Fu¢ Lb-°F Btu
Urea Formaldehyde
INSs1 3.5 inch, R-19 0.2910 0.0200 0.7 0.3 14.55
IMN&2 5.5 inch, R-30 0.4580 0.0200 0.7 0.3 22.90
Insulation Board
ING1 Sheathing, 1/2 inch 0.0417 0.0316 18.0 0.31 1.32
ING2 Sheathing, 3/4 inch 0.0625 0.0318 18.0 0.31 1.68
ING3 Shingle Backer, 3/8 inch 0.0313 0.0331 18.0 031 0.95
IN64 Nail Base Sheathing, 1/2 inch 0.0417 0.0366 25.0 0.31 1.14
Roof Insulatlion, Preformed
INT1 1/2 inch 0.0417 0.0300 16.0 0.2 1.39
INT2 1inch 0.0833 0.0300 16.0 0.2 278
IN73 1.5 inch 0.1250 0.0300 16.0 0.2 4.17
IN74 2 inch 0.1667 0.0300 16.0 0.2 5.66
IN75 25 inch 0.2083 0.0300 16.0 0.2 6.04
IN76 3 inch 0.2500 0.0:300 16.0 0.2 B33
3. Thermal Properties of Air Spaces
_ Thermal Propertjes |
DOL-2 Specific
Code-word Description Thickness Conductivity Denasity Heat Reslstance
Feet
Btu-Ft/ Lb/  Buy/ Hr-Ft2.F/
Hr-Fi2-°F Ft Lb-°F Btu
Alr Layer, 3/4 inch or less
AL1l Vertical Walls 0.90
AL12 Slope 45° 0.84
AL13 Horizontal Roofs 0.82
Air Layer, 3/4 inch to 4 inches
ALZ1 Vertical Walls 0.89
Ala? Slope 45° 087
AL23 Horizontal Rools 087
Alr Layer, 4 inches or more
AL Vertical ;ﬁ’alls 092
Ala2 Slope 45 0.89
AL33 Herizontal Roofs 0.92

Note: A more extensive list of data can be found in the ASHRAF Handbook of Fundamentals, Chap. 23, 1985
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